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This may seem like a very small force. But it is only because either one of the mated plates, pulling upon its brother, is a very small thing in comparison with the earth which is pulling upon them both. It is also to be remembered that the force increases, as the masses grow larger, by their product, and, as the distance grows smaller, by the reciprocal of its square. Thus it becomes plain how this force may become sufficient, upon occasion, to hold in position the gigantic heavenly bodies, on the one hand, or so to bind together the minute particles of steel, on the other, that a stress of 100,000 pounds per square inch cannot pull them apart.
But force without space does not constitute energy. It is only as the separation alters that energy appears. Multiplying the force, therefore, by a small change in distance (dS, in the calculus) and integrating, there results
Potential Energy = Ep=c MXM2 (-~ - -~-) = c MtM2 (-^SL)  (2)
wherein S0 is any original distance of separation and S any other. As in Equation i, if S be measured in feet and M in, units weighing g pounds the result will be a value for Ep in foot-pounds.
If, further, the quantity S—Sc be given the symbol hf Equation constant, and if S—S0 be very small in proportion to S, then c M^SSo may be taken as a constant and given the symbol g. If further, the quantity S—S0 be given the symbol h, Equation 2 becomes
Ep=gM2(S-S0)=Wh                            (3)
which is the formula for potential energy more familiar to engineers than the correct one, Equation 2. But Equation 3 now appears in its proper light, viz: as a mere approximation which suffices in accuracy under certain assumed special conditions only. The same general aspect of the situation applies also to the question of kinetic energy. If a moving body be accelerated, either positively or negatively, force is manifested and energy developed. But to this phenomenon the participation of at least two bodies is essential. No moving body can be accelerated except by reaction against a second body. We have Newton's own word for that. It is quite erroneous to say that any moving body possesses energy by reason of, and to the extent of, its